Use of a high-density DNA probe array for detecting mutations involved in rifampicin resistance in Mycobacterium tuberculosis.
A Mycobacterium high-density DNA probe array designed to detect rpoB mutations conferring rifampicin resistance in Mycobacterium tuberculosis was evaluated. The rpoB hybridisation patterns produced by 41 susceptible (RifS) and 59 rifampicin-resistant (RifR) clinical isolates of M. tuberculosis were compared with the results of conventional dideoxynucleotide sequencing of the rpoB gene. For all the RifR isolates, the rpoB hybridisation patterns correlated with the rpoB sequencing results. Among the 59 isolates, 11 distinct amino-acid changes were detected by the DNA probe array. Of these, 36 (61%) corresponded to replacement of the serine residue found in position 531 (S531L in 34 isolates and S531W in two isolates), 16 (27%) affected histidine 526 (five H526D, five H526Y, four H526L, one H526N and one H526R), four (6.8%) replaced aspartate 516 with a valine, and one (1.7%) replaced glutamine 513 with a leucine. Deletion of the asparagine residue at position 519 was detected in one isolate susceptible to rifampicin, but yielding c. 0.1% resistant colonies on rifampicin-containing medium. No mutation was detected in the rpoB region from one isolate yielding c. 5% of resistant colonies on rifampicin-containing medium. Finally, a D516Y substitution was detected in association with an unexpected mutation, G523W, not tiled on the DNA probe array, but which could be detected by analysing the hybridisation pattern obtained with the wild-type probes covering codon 523. In conclusion, the Mycobacterium probe array is a promising approach to rapid detection of mutations involved in rifampicin resistance in M. tuberculosis.